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ABSTRACT 

The study applied latent trait measurement theory to investigate 
the measurement characteristics of both parts of a multiple choice 
measure of field-independence, the Finding Embedded Figures Test. 
Analysis was based on data provided by 1,528 middle school 
students. Latent trait analyses of FEFT data from 302 undergraduate 
students provided a basis for comparison. Results suggest that the 
FEFT parts provide data with reasonable psychometric integrity. In 
addition to presenting results associated with the FEFT parts, the 
paper also provides a model for presenting and interpreting Rasch 
latent trait results. 



The most frequently used measure of the cognitive style called 
field independence is the Group Embedded Figures Test (Witkin, 
Oltman, Raskin & Karp, 1971). The Group Embedded Figures Test 
(GEFT) has been frequently used in part because the measure has 
exceptional psychometric integrity, even when evaluated by 
sophisticated measurement theory such as general izability theory 
(Thompson & Melancon, 1987b) , or when used with children (Thompson, 
Pitts & Gipe, 1983) . 

Although the GEFT has proven to be a very useful measure of 
aspects of field independence, the measure does have some 
limitations. The primary limitation is that the GEFT employs a 
"supply" format in which subjects actually draw on the target 
figure embedded within a stimulus. As Donlon (1977, pp. 1-2) notes, 
"From the standpoint of a large-scale administration, however, the 
GEFT has the drawback of requiring trained personnel to score each 
item. " 

Melancon and Thompson (1987) present in detail the first phase 
of development of a multiple-choice perceptual disembedding 
measure, the Finding Embedded Figures Test (FEFT) . The FEFT 
(Thompson & Melancon, 1987a) was developed to provide a multiple- 
choice, machine-scoreaole measure of perceptual disembedding or 
restructuring as an alternative to supply- fconat tests such as the 
GEFT. A multiple-choice test avoids difficulties associated with 
supply-format requirements for use of scorers and concerns about 
interrater reliability. The FEFT was also developed in the 
expectation that the use of another measure might shed additional 
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light on the nature of the field-independence construct (Linn & 
Kyllonen, 1980, p. i) . 

A five-choice item response format was selected for use on 
the Finding Embedded Figures Test (FEFT) in order to maximize 
"true" test length and reliability (Thompson & Levitov, 1985, pp. 
164-165). An initial item pool of no items was developed 
(Melancon & Thompson, 1987). Each item presents a target figure 
which is located in only one of the five response alternatives. 
As used in the present study, subjects respond to each item by 
indicating .he letter code for the response alternative containing 
the target. 

Melancon and Thompson (1987) calculated item-to-total FEFT 
score correlation coefficients, i.e., correlation coefficients 
between item scores ("o" or "1") and total FEFT test scores; these 
coefficients were reported as "internal \ .lidity" coefficients. 
The researchers also reported "external validity" correlation 
coefficients, i.e., coefficients between total FEFT item scores 
and total GEFT scores, as well as "total validity" coefficients, 
i.e., coefficients between FEFT item scores and scores on the 
combination of the FEFT and the GEFT measures. Since the last 
coefficients involved the most information, they were considered 
to be especially important in making decisions about eventual item 
retention. 

Based on the results in the initial study of the pool of 110 
items, two parts ("A" and "B") of the FEFT were developed. Both 
Part "A" and Part "B" of the FEFT consist of the 35 scored items. 
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The parts each share 15 "linking" or common items. The linking 
items can be employed to equate scores across parts, or to estimate 
group test-retest reliability or intraindividual response stability 
when both parts are administered to subjects. 

The considered development efforts reported previously 
(Melancon & Thompson, 1987) may have optimized the measurement 
integrity of the FEFT. The present study was conducted to evaluate 
the measurement integrity of the two final parts of the FEFT. 
Specifically, the present study was conducted to evaluate the 
measurement characteristics of the FEFT using one-parameter latent 
trait measurement theory (McKinley, 1989; McKinley & Mills, 1989; 
Wright & stone, 1979). Latent trait measurement theory is a 
powerful approach to evaluating measurement integrity (Traub & 
Wolfe, 1981), a, explained by Thompson and Barnitz (1981) and 
illustrated by Pitts and Thompson (1984). 

FEFT item characteristics have been explored in various 
studies employing diverse test administration and sample types 
(Melancon & Thompson, 1987, 1989a, 1989b, 1989c, 1989d, 1990, in 
press; Thompson & Melancon, 1988). However, these studies utilized 
classical test theory to evaluate results. The use of latent trait 
theory in the present study allows the exploration of the 
robustness of findings across analytic methods. The latent trait 
results with middle school students reported here can also be 
compared with latent trait results with 302 undergraduate math 
students reported by Melancon and Thompson (1988). 
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Method 

Subjects 

Subjects (n<L,528) were students enrolled in one of two middle 
schools located in the southern United States. Both schools had 
achievement profiles that were roughly average. Slightly more 
students (52.2%) were female rather than male. The mean age of the 
students was 12.78 (SD=1.18). 

Roughly half of the subjects (n,=73l, 731/1528 = 47.8%) 
completed only Part A of the FEFT. Roughly half of the subjects 
(n 2 =737, 737/1528 = 48.2%) completed only Part B of the FEFT. A 
third group of subjects (n 3 =60, 60/1528 = 3.9%) completed both FEFT 
parts . 

Results 

As noted in explanations of one-parameter latent trait 
measurement theory (e.g., Lawson, 1989; Thompson & Barnitz, 1981), 
one important feature of this measurement approach is that the 
measurement model presumes that subjects should get items correct 
based solely on their latent abilities. Thus, a subject with the 
ability to correctly answer 25 items should get the 25 easiest 
items right, and the remaining items should be incorrectly 
answered. 

It is quite noteworthy that the oM^m^ la^ept » r -l«- 
measurement theory ran h» ejnplQygd, fc fl identify w^jch subi^. i f 
any, substantially devia te from perf ormance pv P ^ a fj^ Such 
subjects can be removed from further analysis. The ability to 
identify such subjects is important to efforts to interpret 
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results provided only by subjects who were consistent in their 
behavior and who systematically made their best attempts to 
correctly answer test items. Of course, when few subjects deviate 
from these performance expectations, such results also allow the 
researcher to vest more confidence in interpretations grounded in 
a given set of data. 

An initial step in the analysis requires that all subjects 
with zero correct answers or with perfect scores be deleted from 
the analysis, such subjects have no item response variance that 
can be considered in the analysis. On this basis, three of the 
791 (731+60) subjects who completed Part A and made perfect scores 
on the set of 35 Part A items were removed from the analysis. None 
of the 797 (737+60) subjects who completed Part B were removed from 
the analysis. None of the 60 subjects who completed both FEFT parts 
had zero or perfect scores on the combined set of 70 (35+35) items. 

However, an additional 22 subjects who completed FEFT Pert A 
had response patterns that deviated significantly from model 
expectations, i.e., these subjects missed too many items they were 
expected to get correct, got too many items correct that they were 
expected to get incorrect, or both. These subjects had latent trait 
"fit" £ statistics that were highly improbable, and these subjects 
were therefore excluded from further analyses, m the present 
analysis, a t statistic greater than 2.0 was deemed sufficiently 
improbable to consider a person response pattern aberrant. Twenty 
four (24) of the subjects who completed FEFT Part B were excluded 
from further analyses on this basis, six (6) subjects who completed 



the full FEFT were omitted from the analysis involving all 70 FEFT 
items. As noted previously, the ability to detect such response 
patterns, and to omit such subjects from analyses, is an important 
benefit from the use of latent trait analysis. Classical theory 
will support similar analyses, as Lawson (1989) emphasizes, but 
such analyses are not conventional in classical measurement. 

A second noteworthy feature of latent trait measurement is 
that, if the model fits the data, es timates of latent nersnn 
ability wjll be independent of th* s aBB lfi of items , i.e., will 
generalize across item samples. Figure 1 presents the "item 
characteristic curve" that ties raw scores to latent "log ability" 
estimates for the FEFT Part A data in the present study. Figure 2 
presents comparable results for the FEFT Part B data. Figure 3 
presents these results for the 54 (60-6) middle school studrnts who 
completed both FEFT parts. 



INSERT FIGURES 1, 2, AND 3 ABOUT HERE. 

A third noteworthy feature of latent trait measurement is 
that, if the model fits the data, estimates of item difficulty 
calibrations wjU be independent of the samnle nf p ^nnc, i. e ., 
will generalize across samples of people. Thus, latent trait 
results for 302 undergraduate math students (Melancon & Thompson, 
1988) should be comparable to those reported here for 1,528 middle 
school students, one way to evaluate whether the latent trait model 
fits the data, i.e., that item difficulty calibrations generalize 



across person samples, is to divide the sample into subgroups and 
then conduct separate item calibrations. These results are 
presented for FEFT Part A, FEFT Part B, and the combined set of 70 
items in Tables l, 3 and 5, respectively. The Table 1 and 3 results 
for FEFT Parts A and B for middle school students can be compared 
with comparable analyses for undergraduate math students (Melancon 
& Thompson, 1988) reported in Tables 2 and 4, respectively. 



INSERT TABLES 1 THROUGH 5 ABOUT HERE. 



A fourth noteworthy feature of latent trait measurement is 
that the model can be used to dete c t items +hat devial-P ton 
substantially from performa nce ex pectations , i.e., are answered 
correctly by too many persons with lower ability or are missed by 
too many persons with higher ability. Furthermore, if few or no 
items deviate from model expectations, more confidence can be 
vested in conclusions about measurement integrity based on 
results. Tables 6, 8 and 10 present the FEFT items listed in order 
of the item "fit" £ statistics, items with £ statistics greater 
than roughly 2.0 or 2.1 in absolute value can be considered as 
having deviated rather substantially from model expectations. 
Tables 7 and 9 present related analyses from the previous study 
(Melancon & Thompson, 1988) of undergraduate math students. 



INSERT TABLES 6 THROUGH 10 ABOUT HERE. 



7 

10 



Only 22 out of 791 (22/791 = 2.8%) subjects for Part A 
analyses, 24 out of 797 (24/797 = 3.0%) subjects for Part B 
analyses, and six out of 60 (6/60 = io%) subjects for the combined 
Parts A and B analyses substantially deviated (£>|2.0|) from latent 
trait measurement model expectations. Only items ("A*10", "A030", 
"B020", "B030", "B*05",«B012«, "6*22", and "B003") substantially 
deviated from model expectations (total £>|2.1|) for analyses 
reported in Tables 6 and 8. In the comparable analyses for 
undergraduate students (Melancon & Thompson, 1988) reported in 
Tables 7 and 9, only three ("A030", "B004", and "B025") 
substantially deviated (t>|2.0|) from model expectations. 

It is interesting to compare the fit statistics for the three 
linking items ("A*10", »B*05«, and B*22") isolated as misfitting 
in results reported in Tables 6 and 8. If these items are indeed 
deviant then it would be reasonable to expect that their bad fit 
statistics would be replicated in both analyses, item «B*05" is the 
second linking item in both FEFT parts, so the fifth item in FEFT 
Part B is exactly the same as item "A*06" in FEFT Part B. The fit 
statistics for this item as used in Parts A and B, respectively, 
are -1.24 (for »A*06«) and -4.03 (for "B*05"). The fit statistics 
for the fifth linking item in both parts are, respectively, +4.17 
(for "A*10") and -1.27 (for "B*ll") . The fit statistics for the 
eleventh linking item in both parts are, respectively, +0.26 (for 
M A*20") and -2.13 (for "B*22). 

The fact that these three linking items are not consistently 
deviant across analyses suggests that their misfit statistics may 
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in part be sample artifacts. This possibility is also suggested by 
the results reported in Table 10, for the analysis involving 54 
middle school students (60-6) and all 70 FEFT items, since no items 
dramatically deviated from model expectations. The measurement 
model should be more fully elaborated in this analysis, since all 
70 items were employed, so some confidence should be vested in 
these results. 

Because the preponderance of both subjects and items involved 
behavior closely corresponding with the expectations of the latent 
trait measurement model, the model can be employed to present 
meaningful "maps" of both people and items on the latent ability 
variables for FEFT Parts A and B. These maps are presented in 
Figures 4, 6, and 8 for the present study. Figures 5 and 7 present 
comparable results from the Melancon and Thompson (1989) study with 
302 college students. 



INSERT FIGURES 4 THROUGH 8 ABOUT HERE. 



Additional analyses can be conducted to identify whether item 
fit systematically differs across item difficulty. Figures 9 
through 14 present plots of item fit statistics with latent trait 
item difficulty calibrations. Figures 15 through 17 provide the 
basis for determining whether item fit differs systematically 
across item discrimination. Figures 18 and 20 can be used to 
isolate items that "misfit" across two evaluations of item 
behavior, i.e., "total" and "between" statistics. 
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INSERT FIGURES 9 THROUGH 20 ABOUT HERE. 



Discussion 

The analysis of the Finding Embedded Figures Test's item 
characteristics using the one-parameter latent trait measurement 
theory indicated that the FEFT items generally performed in accord 
with expectations. As noted previously, relatively few subjects' 
performances on FEFT items substantially deviated from model 
expectations. As reported in Tables 6, 8 and 10, relatively few 
items deviated substantially from model expectations in the 
response patterns that they elicited. For the analysis reported in 
Table 10 and involving a measurement model defined by all 70 FEFT 
items, no items substantially deviated from model expectations. 

Across the present study and the previous study with 
undergraduate students (Melancon & Thompson, 1988), only item 
"A030'< has consistently been identified as yielding substantially 
unexpected response patterns. Figures 9 through 17 indicate that 
item fit was not a systematic function of item difficulty or 
discrimination. Thus, the items are reasonable markers for latent 
ability throughout the range of the variable. 

The cognitive style of field independence has attracted 
serious interest among researchers. As Heesacker (1981, p. 2) 
notes, 

Since the early 1960s literally hundreds of research 
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papers have looked at various aspects of field 
dependence. Field dependence is currently one of the 
most popular research topics in psychology. 
The present study was conducted to investigate the measurement 
integrity of the Finding Embedded Figures Test (FEFT) , a measure 
developed (Thompson & Melancon, 1987a) based on studies reported 
by Melancon and Thompson (1987). The FEFT has a multiple-choice 
format that may facilitate administration and scoring in comparison 
with the use of supply-format tests such as the GEFT. The results 
of the present study indicate that the FEFT parts have reasonable 
psychometric integrity. 
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Table 1. ITEM CHARACTERISTIC CURVE 
(Part A: n=791-3-22«766) 



SEQ ITEM | 1ST 2ND 3RD 4TH 5TH 6TH 
NUM NAME j GROUP GROUP GROUP GROUP GROUP GROUP 



1 


AO 01 


2 


A002 


*> 

J 


A*03 


4 


A004 


D 


1 AAC 

A005 


6 


A*06 


7 


A*07 


8 


A*08 




n r\ r\ t~\ 

A009 


XU 


A*10 


J. ± 


AU1 1 


J. z 


A*±4& 




Ami 


1 A 


A * 1 A 




A * 1 R 




A*1 CL 


1 7 


A U J. / 


1 ft 


A fll A 
AUIO 


1 Q 


A*1 Q 

A w J. i7 




A w Z U 


9 1 


A *9 1 


£. & 






a no i 


Z 4 


A * O >1 
A w 2 4 


2D 


A025 


26 


A026 


27 


A027 


28 


A028 


29 


A*29 


30 


A030 


31 


A031 


32 


A032 


33 


A033 


34 


A034 


35 


A035 



0.84 0.94 

0.53 0.78 

0.71 0.82 

0.53 0.62 

0.21 0.30 

0.28 0.42 

0.14 0 . 13 

0.34 0.57 

0.18 0.20 

0.22 0.27 

0.22 0.31 

0.41 0.58 

0.26 0.40 

0.60 0.79 

0.14 0.22 

0.45 0.60 

0.27 0.41 

0.71 0.90 

0.69 0.77 

0.25 0.23 

0.69 0.81 

0.70 0.82 

0.78 0.92 

0.43 0.51 

0.51 0.70 

0.38 0.61 

0.51 0.61 

0.50 0.72 

0.33 0.66 

0.41 0.49 

! 0.32 0.49 

| 0.38 0.53 

0.39 0.57 

0.29 0.58 

J 0.66 0.78 



0.95 0.95 

0.72 0.90 

0.88 0.93 

0.67 0.75 

0.25 0.40 

0.56 0.66 

0.16 0.17 

0.62 0.71 

0.29 0.25 

0.26 0.31 

0.41 0.50 

0.68 0.84 

0.45 0.62 

0.83 0.84 

0.25 0.37 

0.80 0.76 

0.51 0.50 

0.93 0.97 

0.83 0.92 

0.46 0.39 

0.90 0.92 

0.88 0.90 

0.97 0.97 

0.52 0.66 

0.83 0.78 

0.68 0.76 

0.85 0.91 

0.86 0.84 

0.58 0.76 

0.57 0.61 

0.54 0.61 

0.69 0.71 

0.65 0.77 

0.68 0.66 

0.83 0.88 



0.96 1.00 

0.90 0.94 

0.96 0.98 

0.84 0.92 

0.43 0.69 

0.72 0.84 

0.20 0.35 

0.77 0.92 

0.40 0.54 

0.33 0.44 

0.59 0.70 

0.84 0.96 

0.64 0.80 

0.88 3.92 

0.44 0.67 

0.84 0.92 

0.69 0.74 

0.97 0.97 

0.93 0.96 

0.60 0.70 

0.97 0.98 

0.91 0.98 

0.97 1.00 

0.72 0.86 

0.92 0.96 

0.72 0.87 

0.91 0.93 

0.94 0.97 

0.78 0.91 

0.63 0.74 

0.75 0.87 

0.85 0.92 

0.78 0.94 

0.78 0.90 

0.87 0.95 



SCORE RANGE 



MEAN Z-TEST 
SD(Z-TEST) 
GROUP COUNT 



1-18 


19-21 


22-23 


24-25 


26-27 


28-34 


0.34 


0.35 


0.72 


1.02 


1.36 


2.13 


0.1 


0.1 


0.1 


0.2 


0.2 


0.4 


1.6 


1.1 


1.0 


0.9 


0.9 


1.3 


116 


125 


112 


119 


116 


178 



Note. Asterisks designate the 15 linking items 
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Table 2 

ITEM CHARACTERISTIC CURVE: Part A 
(n=2 25-3-8=2 14 college students) 



SEQ ITEM | 1ST 2ND 3RD 4TH 5TH 6TH 
NUM NAME J GROUP GROUP GROUP GROUP GROUP GROUP 



1 

X 


£\\J\J X 




Anno 




Anni* 


A 
■t 


a nn a 


«5 


Anns 


6 
\j 




7 

9 


Ann7* 

£\\J\J / •* 


ft 


AOOft * 
£\\J uo ** 


9 




10 

X V 


An i n* 


11 


&01 1 

CW X X 


12 
x 


An 1 7* 


13 


An 1 1 


14 


AO 1 4* 


15 


AO! 5* 


16 


AO 16* 


17 


A017 

n v x t 


18 


A018 

n v x o 


19 


AO 19* 


20 


A020* 


21 


A021 * 


22 


A022* 




An o ^ 

AUZ J 


24 


A024* 


25 


A025 


26 


A026 


27 


A027 


28 


A028 


29 


A029* 


30 


A030 


31 


A031 


32 


A032 


33 


A033 


34 


A034 


35 


A035 



0.31 0.39 

0.44 0.53 

0.72 0.89 

0.41 0.69 

0.25 0.22 

0.47 0.67 

0.13 0.28 

0.41 0.64 

0.19 0.36 

0.38 0.36 

0.3' 0.67 

0.25 0.53 

0.34 0.42 

0.69 0.83 

0.13 0.22 

0.47 0.69 

0.50 0.53 

0.56 0.89 

0.50 0.81 

0.22 0.50 

0.72 0.81 

0.88 0.94 

0.69 0.78 

0.53 0.75 

0.44 0.86 

0.22 0.50 

0.69 0.81 

0.50 0.75 

0.44 0.58 

0.22 0.58 

0.59 0.64 

0.59 0.69 

0.50 0.72 

0.72 0.75 

0.72 0.89 



0.58 0.75 

0.52 0.66 

0.91 1.00 

0.76 0.91 

0.39 0.44 

0.70 0.81 

0.24 0.38 

0.70 0.81 

0.24 0.22 

0.70 0.69 

0.67 0.75 

0.64 0.72 

0.58 0.72 

0.76 0.84 

0.33 0.41 

0.88 0.97 

0.58 0.69 

0.94 1.00 

0.79 0.88 

0.61 0.75 

0.85 0.84 

0.97 0.91 

0.91 0.97 

0.64 0.81 

0.94 0.78 

0.64 0.84 

0.91 0.91 

0.67 0.88 

0.82 0.75 

0.42 0.41 

0.76 0.84 

0.85 0.72 

0.79 0.72 

0.91 0.84 

0.88 1.00 



0.81 0.87 

0.85 0.96 

0.96 1.00 

0.81 0.96 

0.42 0.65 

0.77 0.93 

0.38 0.65 

0.96 0.91 

0.35 0.62 

0.73 0.89 

0.92 0.93 

0.88 0.91 

0.92 0.93 

0.85 0.85 

0.42 0.60 

0.88 0.91 

0.81 0.84 

1.00 1.00 

0.96 1.00 

0.69 0.89 

1.00 0.98 

1.00 0.98 

0.96 0.98 

0.77 0.91 

0.85 0.96 

0.77 0.91 

0.88 0.98 

0.92 0.89 

0.92 0.96 

0.58 0.64 

0.88 0.95 

0.92 0.95 

0.77 0.87 

0.92 0.96 

0.88 0.89 



SCORE RANGE 



MEAN Z-TEST 
SD(Z-TEST) 
GROUP COUNT 



0.20 


0.62 


0.95 


1.32 


1.67 


2.41 


0.0 


0.1 


0.1 


0.1 


0.1 


0.2 


1.0 


1.1 


0.8 


1.0 


0.9 


1.1 


32 


36 


33 


32 


26 


55 



Note. Asterisks designate the 15 linking items. 
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Table 3. ITEM CHARACTERISTIC CURVE 
(Part B: n=797-24=773) 



SEQ 


ITEM 


1ST 


2ND 


3pn 


ATW 

4 in 


emu 

Din 


NUM 


NAME 


GROUP 


GROUP 




UKUUr 


VjaUUF 


1 


B*0i 


0. 59 


0 78 


n Qi 


a on 


0.97 


2 


B002 


0.11 

V • X X 


0 IS 


O 17 
U • x / 


A 9 £ 


f\ AO 

0 • 4 8 


3 


B003 


0 . 07 


n id 


O 1 A 
U . J.4 


A 1 C 


0 • 18 


4 


B004 


0. 18 

%/ • xw 




n a i 


a rc 


0.7b 


5 


B*05 


0 17 

V • X / 




n a ^ 

U . 40 


0 • 62 


0.81 


6 


B*06 ' 




n ii 

U • x x 


n i o 
O . 1 / 


0 • 13 


0.27 


7 


3007 ' 


n in 


n 17 

U • x / 


a n 
O . 1 / 


0.35 


0. 54 


8 


ROOft ' 

kJ \J\J O 1 


n 9fi 


n a i 


a cn 


0.61 


0.75 


9 


B*09 ' 


0 3A 


U ♦ J J 




0.7b 


0.90 


10 


B010 ' 

U \J X V i 


o 99 


o n 


a i a 


0.47 


0. 72 


11 


B*ll ' 

U X X i 


0 97 


o io 

u • JO 


n ao 


A c o 

0.63 


0.81 


12 


B012 


0. 28 


1/ • 4 4 


O A A 
U . 4 O 


a ^ a 
U • bU 


0 • 61 


13 


B013 


0. 20 


n i a 

v • xD 


O 1 "7 
U.J./ 


a 


0.34 


14 


B*14 


0. 25 


0 . A A 


O RQ 


n co 
u • bo 


0 • 78 


15 


B*15 


C • 54 


0.71 

V • / X 


O AO 


a to 


0 • 86 


16 


B016 


0.27 


0.42 


0 S3 


O AS 


fi "7 O 
U • / O 


17 


B*17 


0. 07 


0. 0Q 


0 17 


fi o c 


fi /I c 

U. 4 j 


18 


B*18 


0. 41 


0.56 


O 

v . DO 


fi O fi 

U • oU 


fi o o 


19 


B019 


0. 74 


0 Q2 


O QS 


fi QQ 


1 • 00 


20 


B020 


0. 18 


0.32 


O A3 


fi 


A O O 

0 • 88 


21 


B*21 


0.56 




O AO 


fi O £. 


0.91 


22 


B*22 


w • XO 


n 97 


O A 1 
\J • 4 X 


A CO 

0 • 53 


0.76 


23 


B023 


0. 40 


o si 


O SA 


fi o o 
U • / J 


0. 80 


24 


B024 


0.16 




O AO 
U . 4 Z 


fi x c 
U. 4 j 


0.67 


25 


B025 


0.20 


0 24 


n oc 

U. JO 


Ut 44 


0.71 


26 


B*26 


0. 43 


o 7n 


O 7 S 


fi o o 
u • bo 


A O C 

0 • 95 


27 


B027 


0. 64 


0 80 


O 


fi 0 1 


A O "7 

0.97 


28 


B*28 


0.49 


0.78 


0. 79 


0.87 


fi Q A 
V . U 4 


29 


B*29 


0.24 


0.39 


0.50 


0.63 


0.76 


30 


B030 


0.29 


0.35 


0.37 


0.42 


0.54 


31 


B031 


0.38 


0.54 


0.61 


0.70 


0.88 


32 


B*32 


0.28 


0.50 


0.67 


0.73 


0.88 


33 


B033 


0.25 


0.34 


0.49 


0.60 


0.80 


34 


B034 


0.53 


0.71 


0.73 


0.80 


0.94 


35 


B035 | 


0.28 


0.29 


0.40 


0.50 


0.66 



SCORE RANGE 


1-13 


14-16 


17-19 


20-22 


23-34 


MEAN ABILITY 


-1.01 


-0.32 


0.08 


0.49 


1.31 


MEAN Z-TEST 


0. 1 


0.0 


0.1 


0.1 


0.3 


SD(Z-TEST) 


2.0 


1.2 


1.0 


0.9 


1.7 


GROUP COUNT 


138 


143 


145 


161 


186 



Note. Asterisks designate the 15 linking items. 
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Table 4 

ITEM CHARACTERISTIC CURVE: Part B 
(n=232-2-4=226 ooll«g« students) 



SEQ 


ITEM | 


1ST 


2ND 


3RD 


4TH 


5TH 


6TH 


NUM 


NAME | 


GROUP 


GROUP 


GROUP 


GROUP 


GROUP 


GROUP 


1 


B001* j 


0.78 


0.82 


0.93 


1.00 


1.00 


1.00 


2 


B002 


0.11 


0.30 


0.35 


0.37 


0.39 


0.64 


3 


B003 


0.06 


0.03 


0.17 


0.13 


0.17 


0.64 


4 


B004 


0.44 


0.57 


0.57 


0.58 


0.64 


0.78 


5 


B005* 


0.42 


0.73 


0.80 


0.82 


0.89 


0.89 


6 


B006* 


0.14 


0.17 


0.30 


0.39 


0.50 


0.64 


7 


B007 


0.06 


0.43 


0.52 


0.55 


0.64 


0.83 


8 


B008 


0.44 


0.55 


0.70 


0.58 


0.92 


0.92 


9 


B009* 


0.61 


0.82 


0.73 


0.84 


0.94 


0.94 


10 


B010 


0.22 


0.43 


0.47 


0.82 


0.78 


0.92 


11 


B011* 


0.42 


0.45 


0.60 


0.71 


0.86 


0.97 


12 


BO 12 


0.50 


0.50 


0.65 


0.71 


0.81 


0.97 


13 


B013 


0.17 


0.13 


0. 15 


0.24 


0.28 


0.72 


14 


B014* 


0.36 


0.60 


0.65 


0.74 


0.75 


0.92 


15 


B015* 


0.78 


0.77 


0.82 


0.89 


0.94 


0.94 


16 


B01<5 


0.39 


0.40 


0.57 


0.71 


0.78 


0.94 


17 


B017* 


0.14 


0.25 


0.35 


0.32 


0.50 


0.69 


18 


B018* 


0.47 


0.85 


0.93 


0.92 


0.97 


0.97 


19 


B019 


0.78 


0.95 


0.98 


1.00 


1.00 


1.00 


20 


B020 


0.42 


0.63 


0.77 


0.79 


1.00 


1.00 


21 


B021* 


0.75 


0.82 


0.90 


0.92 


0.92 


0.97 


22 


B022* 


0.28 


0.57 


0.75 


0.87 


0.94 


0.94 


23 


B023 


0.47 


0.68 


0.70 


0. 68 


0.72 


0.89 


24 


B024 


0.1" 7 


0.38 


0.50 


0.71 


0.67 


0.89 


25 


B025 


0.25 


0.40 


0.65 


0.82 


0.92 


1.00 


26 


B026* 


0.47 


0.82 


0.93 


0.87 


0.97 


1.00 


27 


B027 


0.61 


0.90 


0. 90 


0. 92 


0 . 94 


0 . 97 


28 


B028* 


0.61 


0.82 


0.88 


0.95 


0.97 


0.97 


29 


B029* 


0.53 


0.70 


0.70 


0.84 


0.86 


0.94 


30 


B030 


0.33 


0.35 


0.45 


0.53 


0.56 


0.92 


31 


B031 


0.56 


0.65 


0.77 


0.87 


0.97 


1.00 


32 


B032* 


0.47 


0.55 


0.75 


0.84 


0.86 


0.94 


33 


B033 


0.44 


0.47 


0.63 


0.84 


- .89 


0.97 


34 


B034 


0.75 


0.90 


0.90 


0.97 


1.00 


0.97 


35 


B035 ] 


0.39 


0.47 


0.55 


0.55 


0.83 


0.92 



SCORE RANGE 1-18 19-21 22-24 25-26 27-29 30-34 
MEAN ABILITY -0.42 0.31 0.77 1.7Z 1.63 2.75 



MEAN Z-TEST 0.0 0.0 0.1 
SD(Z-TEST) 1.2 0.9 0.7 
GROUP COUNT 36 40 40 



0.1 
0.9 
38 



0.2 
1.0 
36 



0.1 
1.0 
36 



Note. Asterisks designate the 15 linking items. 
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Table 5. ITEM CHARACTERISTIC CURVE 
(Parts A&B: n-60-6=54) 



SEQ ITEM ] 1ST 2ND 3RD 4TK 5TH 6TH 
NUM NAME j GROUP GROUP GROUP GROUP GROUP GROUP 



2 


A002 


3 


•K X ft *i 

A*03 


4 


A004 


5 


A005 


6 


A*06 


1 


A*07 


8 


A*08 


9 


A009 


10 


A*10 


11 


A011 


12 


A*12 


13 


A013 


14 


A*14 


Id 


A*15 


lb 


A* 16 


L / 


A017 


1 o 
lo 


A018 


1 Q 

±y 


A*19 


20 


X *"> ft 

A*20 




A*2 1 


22 


A*22 


23 


% ft *> ^ 
A023 


24 


A*24 


25 


A025 


26 


A026 


27 


A027 


28 


A028 


29 


A*29 


O ft 

30 


A030 


31 


X ft O 1 

A031 


3z 


* ft *> *^ 
A032 


33 


AUJ J 


J4 


AO J4 


33 


AUJ9 


36 


B*01 


37 


B002 


38 


B003 


39 


B004 


40 


B*05 


41 


B*06 


42 


B007 


43 


B008 


44 


B*09 


45 


B010 



0.50 0.89 

0.75 1.00 

0.50 0.67 

0.25 0.33 

0.13 0.33 

0.25 0.11 

0.13 0.56 

0.25 0.56 

0.25 0.33 

0.25 0.11 

0.25 0.56 

0.13 0.44 

0.88 0.56 

0.00 0.22 

0.63 1.00 

0.13 0.56 

0.63 1.00 

0.88 0.67 

0.00 0.22 

0.75 0.67 

0.75 0.67 

0.75 1.00 

0.25 0.33 

0.25 0.56 

0.38 0.44 

0.63 0.78 

0.88 0.56 

0.38 0.78 

0.50 0.56 

0.00 0.44 

0.13 0.56 

0.50 0.78 

0.25 0.44 

0.75 0.89 

0.75 0.89 

0.25 0.00 

0.13 0.22 

0.38 0.00 

0.13 0.33 

0.25 0.11 

0.00 0.00 

0.25 0.22 

0.38 0.56 

0.13 0.22 



0.89 0.89 

0.89 0.78 

0.44 0.44 

0.33 0.11 

0.44 0.78 

0.00 0.11 

0.56 0.67 

0.11 0.33 

0.44 0.22 

0.22 0.11 

0.56 1.00 

0.11 0.22 

1.00 0.78 

0.11 0.33 

0.78 0.78 

0.22 0.56 

1.00 1.00 

0.67 0.89 

0.33 0.56 

0.89 1.00 

1.00 1.00 

1.00 1.00 

0.44 0.78 

0.67 0.78 

0.78 0.78 

0.89 0.78 

0.67 0.78 

0.78 0.89 

0.22 0.33 

0.56 0.67 

0.67 0.67 

0.89 0.78 

0.78 0.67 

0.89 1.00 

1.00 1.00 

0.00 0.33 

0.00 0.22 

0.33 0.33 

0.67 0.78 

0.11 0.22 

0.33 0.11 

0.44 0.56 

0.44 0.56 

0.56 0.56 



1. 


00 


0.90 


1. 


00 


1.00 


0. 


89 


0.70 


0. 


44 


0.60 


0. 


67 


0.70 


0. 


11 


0.50 


0. 


56 


0.70 


0. 


33 


0.50 


0. 


22 


0.20 


0. 


33 


0.70 


0. 


78 


1.00 


0. 


67 


0.60 


0. 


78 


0.90 


0. 


22 


0.70 


0. 


89 


1.00 


0. 


33 


0. 60 


1. 


00 


1.00 


0. 


78 


0.90 


0. 


67 


0.40 


0. 


78 


1.00 


1. 


00 


1.00 


0. 


89 


1.00 


0. 


67 


1.00 


0. 


78 


1.00 


0. 


89 


0.90 


1. 


00 


0.90 


1. 


00 


0.90 


0. 


44 


0.90 


0. 


78 


0.90 


0. 


67 


1.00 


0. 


67 


1. 00 


0. 


89 


1.00 


0. 


78 


1. 00 


1. 


00 


1.00 


1. 


00 


1.00 


0. 


22 


0.50 


0. 


00 


0.40 


0. 


33 


0.50 


0. 


89 


0.90 


0. 


22 


0.40 


0. 


56 


0.50 


0. 


44 


0.90 


0. 


67 


0.70 


0. 


22 


0.50 
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Table 5 (continued) 



SEQ 


ITEM j 


1ST 


2ND 


3RD 


4TH 


5TH 


6TH 


NUM 


NAME ] 


GROUP 


GROUP 


GROUP 


GROUP 


GROUP 


GROUP 


46 


B*ll J 


C.38 


0.33 


0.56 


0.67 


0.78 


0.70 


47 


B012 


0.25 


0.44 


0.67 


0.67 


0.56 


0.90 


48 


B013 


0.38 


0.00 


0.11 


0.22 


0.11 


0. 50 


49 


B*14 


0.38 


0.56 


0.67 


0.56 


0.67 


0.70 


50 


B*15 


0.75 


0.44 


0.89 


0. 67 


0.89 


0.90 


51 


B016 


0.25 


0.33 


0. 11 


0. 56 


0.67 


0.80 


52 


B*17 


0.00 


0.00 


0.22 


0.22 


0.22 


0. 80 


53 


B*18 


0.38 


0.67 


0.78 


1.00 


0.89 


1. 00 


54 


BO 19 


0.75 


0.78 


1.00 


0. 78 


1 . 00 


1 . 00 


55 


B020 


0.13 


0.56 


0. 44 


0. 78 


0 .78 


0 90 


56 


B*21 


0.75 


0.67 


0.89 


0.78 


0.89 


0. 80 


57 


B*22 


0.13 


0.56 


0.33 


0.22 


0.78 


0. 50 


58 


B023 


0.63 


0.56 


0.44 


0. 67 


0.67 


0.90 


59 


B024 


0.38 


0.11 


0.22 


0.56 


0.67 


0.70 


60 


B025 


0.25 


0.44 


0.33 


0.22 


0.22 


0. 60 


61 


B*26 


0.75 


0.67 


0.56 


0.89 


0.78 


1.00 


62 


B027 


0.63 


0.56 


0.44 


0.89 


1.00 


1 . 00 


63 


B*28 


0.50 


0.56 


0.44 


0.78 


1.00 


1.00 






0.25 


0.22 


0. 33 


0.44 


0.56 


1.00 


65 


B030 


0.13 


0.11 


0.22 


0.22 


0. 67 


0.40 


66 


B031 


0.25 


0.33 


0.44 


0.56 


0.67 


0.80 


D / 




0.25 


0. 56 


0. 44 


0.78 


0.44 


0.90 


68 


B033 


0.25 


0.22 


0.33 


0.22 


0.67 


0.70 


69 


B034 


0.50 


0.33 


0.67 


0. 56 


0.89 


1 . 00 


70 


B035 j 


0.13 


0.33 


0.11 


0.33 


0.33 


0.70 


SCORE 


' RANGE 


1-31 


32-34 


35-38 


39-42 


43-46 


47-68 


MEAN 


ABILITY 


-0.65 


-0.13 


0.12 


0.55 


0.86 


1.72 


MEAN 


Z-TEST 


0.0 


0.0 


0.0 


0.0 


0.0 


0.1 


SD(Z- 


TEST) 


1.1 


1.0 


0.9 


0.8 


0.9 


0.9 


GROUP 


COUNT 


8 


9 


9 


9 


9 


10 



Note. Asterisks designate the 15 linking items. 
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Table 


6 








FIT ORDER 


(Part A: 


n=791- 


3-22= 


SEQ 


ITEM 


ITEM 


ERR 


FTT t- 


-TESTS 




NUM 


NAME 


DIFF 


IMPAC 


BETWN 


TOTAL 




32 


A032 


0.03 


0.00 


0.99 


-1.94 


0 91 


12 


A*12 


-0.19 


0.00 


1.82 


-1. 79 


0. 93 


28 


A028 


-0.70 


0.00 


1.95 


-1. 53 


0 91 

w . 7 X 


15 


A*15 


1.55 


0.00 


-0 .41 


-1.52 


O 95 


8 


A*08 


0.14 


0.00 


0 • 09 


X • H ■» 


n q r 


33 


A033 


-0.01 


0.00 


0 97 


X • & D 




34 


A034 


0.18 


0.00 


X . €t A 


X • D 


n q ^ 


6 


A*06 


0.49 


0.00 


-0 77 


X • & *k 


u • 7 / 


27 


A027 


-0.55 


0.00 


2 60 

C* . \J\J 




u • 7 4 


29 


A*29 


0.08 


0.00 


1 84 


-1 17 
x . x § 




25 


A025 


-0.56 


0.00 


1 . 20 


-0 98 

w . 7 9 




31 


A031 


0.43 


0.00 


-0.55 


-0. 92 


O 97 

U . 7 / 


16 


A*16 


-0.22 


0.00 


0.44 


-0.87 


0 9 fi 


18 


A018 


-1. 62 


0.00 


0. 99 


-0. 73 


0 93 


21 


A*21 


-1.28 


0.00 


0.36 


-0. 68 


0 . 94 


i. 


A002 


-0. 64 


0.00 


1.36 


-0. 66 


0 96 

v • 7 o 


23 


A023 


-2.05 


0.00 


1.10 


-0. 63 


0 92 

V . 7 A 


19 


A*19 


-1 .03 


0.00 


-0.27 


-0.39 


0 97 

V • 7 / 


22 


A*22 


-1. 14 


0.00 


-0.99 


-0.31 


0 97 


13 


A013 


0.74 


0.00 


-0.67 


-0. 23 


0 99 

w . 7 7 


3 


A*03 


-1.31 


0.00 


-0.33 


-0.22 


w . 7 O 


1 


A001 


-2.12 


0.00 


0. 09 


-0. 04 


0 99 

V • 7 7 


26 


A026 


0.09 


0.00 


0. 10 


0. 06 


i no 

X * V V 


35 


A035 


-0.86 


0.00 


-0.91 


0 13 


X • U X 


4 


A004 


-0. 19 


0.00 


0. 02 


0.24 


X • U X 


20 


A*20 


1. 15 


0.00 


1.95 


0.26 


1 01 

X • U X 


14 


A*14 


-Q. 72 


0.01 


-0.41 


V.JO 


1 09 


5 


A005 


1.40 


0.01 


1 .36 




1 01 

X * w X 


17 


A017 


0.81 


0.01 


0.40 


0.84 


1 OP 


11 


A011 


1.08 


0.01 


-1.41 


0.86 


1.02 


24 


A*24 


0.34 


0.02 


0.76 


1.01 


1.03 


9 


A009 


1.77 


0.02 


1.43 


1.40 


1.05 


7 


A*07 


2.50 


0.04 


2.86 


1.64 


1.09 


30 


A030 


0.57 


0.05 


2.75 


3.90 


1.11 


10 


A*10 


1.84 


0.08 


4.77 


4.17 


1.16 



MNSQ DISC POINT 
SD INDX BISER 



i 



0.04 
0.04 
0.06 
0.03 
0.03 
0.04 
0.03 
0.03 
0.05 
0.03 
0.05 
0.03 
0.04 
0.10 
0.08 
0.06 
0.13 
0.07 
0.08 
0.03 
0.08 
0.13 
0.03 
0.06 
0.04 
0.03 
0.06 
0.03 
0.03 
0.03 
0.03 
0.04 
0.05 
0.03 
0.04 



1.22 
1.29 
1.33 
1.13 
1.17 
1.22 
1.19 
1.12 
1.21 
1.15 
1.18 
1.09 
1.10 
1.22 
1.20 
1.08 
1.36 
1.03 
1.03 
1.05 
1.17 
1.08 
0.95 
0.90 
0.95 
0.94 
0.86 
0.94 
0.87 
0.95 
0.89 
0.79 
0.65 
0.56 
0.40 



0.42 
0.42 
0.41 
0.40 
0.40 
0.40 
0.39 
0.40 
0.39 
0.39 
0.38 
0.39 
0.37 
0.32 
0.33 
0.35 
0.31 
0.31 
0.29 
0.37 
0.29 
0.21 
0.34 
0.27 
0.32 
0.35 
0.26 
0.33 
0.34 
0.34 
0.31 
0.29 
0.19 
0.23 
0.17 



Mean 
SD 



0.76 
1.31 



■0.16 
1.39 



0.99 0.05 
0.05 0.03 



22 



ERIC 
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Table 7 
FIT ORDER: Part A 
(n=225-3-8=214 college students) 



! SEQ ITEM 



NUM NAME 



ITEM ERR 
DIFF IMPAC 



FIT t-TESTS WTD MNSQ DISC POINT 
BETWN TOTAL MNSQ SD INDX BISER 



26 A026 
13 A013 
12 A012* 
20 A020* 



0.43 
0.43 
0.41 
0.60 



29 A029* -0.09 

18 A018 -1.29 

2 A002 0.36 

19 A019* -0.61 
4 A004 -0.18 

25 A025 -0.50 
1 A001 0.60 
11 A011 0.11 
16 A016* -0.40 
23 A023 -1.08 

3 A003* -1.48 
10 A010* 0.55 

8 A008* 0.00 
21 A021* -0.94 
31 A031 -0.27 



28 A028 
27 A027 
32 A032 
34 A034 



-0.18 
-0.94 
-0.33 
-0.81 



22 A022* -1.96 

6 A006* 0.02 

7 A007* 1.84 
35 A035 -0.98 
24 A024* -0.03 
33 A033 0.02 
17 A017 0.43 
14 A014* -0.40 



9 A009 
3.5 A015* 

5 A005 
30 A030 



1.90 
1.84 
1.61 
1.28 



0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

O.OJ 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.03 

0.02 

0.02 

0.03 

0.05 

0.03 

0.03 

0.04 

0.06 



0.64 
0.93 

-0.11 

-0.34 
0.36 
1.72 
1.06 
0.43 
0.09 
1.65 

-0.28 

-0.32 
0.81 

-0.45 

-0.17 
0.44 

-0.39 
0.03 

-1.10 
0.06 

-1.02 
0.33 

-0.42 
0.09 

-1.38 

-1.23 
2.26 
0.13 
0.17 
0.04 
1.86 
1.51 

-1.84 
0.17 
2.29 



-1.97 
-1.72 
-1.41 
-1.09 
-0.98 
-0.84 
-0.79 
-0.77 
-0.77 
-0.71 
-0.65 
-0.53 
-0.45 
-0.42 
-0.30 
-0.18 
-0.15 
-0.11 
-0.08 
-0.08 
-0.03 
0.07 
0.08 
0.09 
0.11 
0.18 
0.44 
0.58 
0.64 
0.91 
0.93 
0.96 
1.13 
1.32 



0.88 0.06 
0.89 0.06 
0.91 0.07 
0.94 0.06 
0.92 0.09 
0.85 0.18 
0.95 0.07 
0.91 0.12 
0.93 0.09 
0.92 0.11 
0.96 0.06 
0.96 0.08 
0.95 0.10 
0.93 0.16 
0.93 0.20 
0.99 0.06 
0.99 0.08 
0.98 0.14 
0,99 0.10 
0.99 0.09 
0.99 0.14 
1.00 0.10 
1.00 0.13 

1.00 0.26 

1.01 0.08 
1.01 0.06 
1.06 0.15 
1.05 0.08 

1.05 0.08 

1.06 0.06 
1.10 0.10 

1.06 0.06 

1.07 0.06 
1.07 0.06 



1.34 
1.32 
1.31 
1.22 
1.25 
1.64 
1.17 
1.37 
1.24 
1.14 
1.17 
1.21 
1.09 
1.19 
1.32 
1.07 
1.14 
1.02 
0.97 
0.91 
1.01 
0.92 
0.88 
0.84 
0.96 
1.00 
0.58 
0.78 
0.69 
0.71 
0.40 
0.74 
0.91 
0.77 



0.51 

0.49 

0.46 

0.45 

0.45 

0.47 

0.42 

0.43 

0.42 

0.40 

0.40 

0.40 

0.37 

0.36 

0.34 

0.37 

0. J6 

0.31 

0.35 

0.34 

0.29 

0.32 

0.28 

0. 16 

0.34 

0.35 

0.18 

0.29 

0.29 

0.30 

0. 18 

0.27 

0.32 

0.27 



2.41 1.13 0.05 0.51 0.26 



MEAN 
3.D. 



0.23 -0.12 
1.00 0.89 



0.98 0.10 
0.07 0.05 
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Table 8 

FIT ORDER (Part B: n=797-24=773) 



SEQ ITEM 
NUM NAME 



ITEM ERR 
DIFF IMPAC 



FIT t-TESTS WTD KNSQ DISC POINT 
BETWN TOTAL MNSQ SD INDX BISER 



I 



20 


B02 0 


-0.07 


0.00 


4.35 


-4.97 


0. 


88 


0. 03 


1.49 


5 


B*05 


0.21 


0.00 


2.53 


-4.03 


0. 


90 


0. 02 


1.39 


22 


B*22 


0.39 


0.00 


1.03 


-2.13 


0. 


95 


0. 03 


1.24 


4 


B004 


0.35 


0.00 


-0.22 


-2.09 


0. 


95 


0. 03 


1.17 


32 


B*32 


-0.42 


0.00 


1.40 


-2.07 


0. 


94 


0.03 


1.27 


26 


B*2 6 


-1.10 


0.00 


2.09 


-1.80 


0. 


92 


0. 05 


1.34 


9 


B*09 


-0.49 


0.00 


0.60 


-1.50 


0. 


95 


0. 03 


1.22 


11 


B*ll 


0.03 


0.00 


-0.44 


-1.27 


0. 


97 


0.03 


1.12 


33 


B033 


0.11 


0.00 


0.16 


-1.25 


0. 


97 


0.02 


1.14 


7 


B007 


1.24 


0.00 


0.71 


-0.96 


0. 


96 


0.04 


1.11 


28 


B*28 


-1.26 


0.00 


1.00 


-0.95 


0. 


95 


t ,05 


1.16 


18 


B*18 


-0.65 


0.00 


-0.38 


-0.89 


0. 


97 


0.03 


1.12 


27 


B027 


-1.80 


0.00 


1.31 


-0.84 


0. 


94 


0.07 


1.23 


25 


B025 


0.60 


0.00 


0.61 


-0.80 


0. 


98 


0.03 


1.10 


29 


B*29 


0. 09 


0.00 


-1.50 


-0.64 


0. 


98 


0.02 


1.05 


19 


B019 


-2. 55 


0.00 


2.74 


-0.64 


0. 


93 


0. 11 


1.55 


14 


B*14 


-0. 07 


0.00 


-0.12 


-0.53 


0. 


99 


0.03 


1.05 


1 


B*01 


-1. 50 


0.00 


0.82 


-0.47 


0. 


97 


0.06 


1.22 


31 


B031 


-0. 45 


0.00 


-0.50 


-0.45 


0. 


99 


0.03 


1.05 


10 


B010 


0.49 


0.00 


0.39 


-0.38 


0. 


99 


0. 03 


1.01 


16 


B016 


-0. 03 


0.00 


-2.02 


-0.33 


0. 


99 


0. 03 


1.05 


21 


B*21 


-1.37 


0.00 


0.30 


-0.22 


0. 


99 


0.05 


0.98 


17 


B*17 


1.59 


0.00 


-0.43 


-0.16 


0. 


99 


0.05 


1.12 




B034 


-1. 06 


0 . 00 


0. 09 


-0.13 


0. 


99 


0.04 


1.02 


2 


B002 


1.43 


0.00 


-0.08 


-0.02 


1. 


00 


0.05 


1.01 


24 


B024 


0.54 


0.00 


-0.20 


0.05 


1. 


00 


0.03 


0.98 


8 


B008 


0. 08 


0.00 


-2.29 


0.32 


1. 


01 


0.02 


0.96 


23 


B023 


-0.32 


0.01 


0.95 


0.86 


1. 


02 


0.03 


0.86 


6 


B*06 


1.97 


0.04 


4.18 


1.18 


1. 


08 


0.06 


0.51 


15 


B*15 


-1. 05 


0.03 


2.12 


1.44 


1- 


06 


0.0'. 


0.76 


13 


B013 


1.58 


0.05 


5.48 


1.97 


1. 


10 


0.05 


0.42 


35 


B035 


0.45 


0.03 


1. 12 


2.01 


1. 


05 


0.03 


0.80 


3 


B003 


2. 19 


0.08 


4.07 


2.12 


1. 


16 


0.07 


0.42 


12 


B012 


0.24 


0.05 


3.30 


3.94 


1. 


10 


0.02 


0.59 


30 


B030 


0.63 


0.07 


4.29 


4.66 


1. 


14 


0.03 


0.44 



0.50 

0.48 

0.42 

0.42 

0.42 

0.42 

0.41 

0.40 

0.40 

0,38 

0.35 

0.37 

0.34 

0.38 

0.38 

0.33 

0.37 

0.33 

0.37 

0.37 

0.37 

0.29 

0.33 

0.33 

0.32 

0.36 

0.35 

0.32 

0.17 

0.23 

0.17 

0.30 

0.10 

0.24 

0.20 



Mean 
SD 



1.07 



■0.31 
1. 87 



0.99 0.04 
0.06 0.02 



24 



ERIC 



Table 9 
FIT ORDER: Part B 
(n=232-2-4=226 college students) 



SEQ 


ITEM 


ITEM 


ERR 


FIT t 


-TESTS 


NUM 


NAME 


DIFF 


IMPAC 


BETWN 


TOTAL 


25 


B025 


0.17 


0.00 


1.86 


-2.70 


22 


B022* 


-0.14 


0.00 


1.07 


-1.77 


10 


B010 


0.51 


0.00 


0.76 


-1.74 


20 


B020 


-0.38 


0.00 


1.06 


-1.16 


33 


B033 


-0.02 


0.00 


0.42 


-1.15 


24 


B024 


0.76 


0.00 


-0.26 


-1.04 


26 


B026* 


-0.95 


0.00 


1.12 


-0.87 


18 


B018* 


-1.02 


0.00 


1.08 


-0.86 


11 


B011* 


0.19 


0.00 


-0.16 


-0.65 


3 


B003 


2.68 


0.00 


0.92 


-0.59 


7 


B007 


0.97 


0.00 


0.90 


-0.57 


31 


B031 


-0.61 


0.00 


0.04 


-0.47 


32 


B032* 


-0.19 


0.00 


-1.22 


-0.37 


27 


B027 


-1.23 


0.00 


-0.58 


-0.22 


19 


B019 


-2.29 


0.00 


0.24 


-0. 19 


28 


B028* 


-1.14 


0.00 


-1.03 


-0.19 


5 


B005* 


-0.32 


0.00 


0.24 


-0.15 


34 


B034 


-1.68 


0.00 


-0.48 


-0.14 


14 


B014* 


0.17 


0.00 


-1.31 


-0.09 


1 


B001* 


-1.74 


0.00 


0.36 


-0.06 


16 


B016 


0.37 


0.00 


-0.61 


0.04 


21 


B021* 


-1.27 


0.01 


-1.43 


0.19 


9 


BO 09* 


-0.71 


0.01 


0.29 


0.21 


13 


B013 


2.15 


0.01 


1.07 


0.28 


8 


D008 


0.10 


0.01 


1.12 


0.39 


15 


B015* 


-1. 06 


0 . 03 


n i *s 
\j . ij 


n a a 


30 


B030 


0.91 


0.01 


0.68 


0.46 


12 


B012 


0.08 


0.02 


-0.09 


0.65 


29 


B029* 


-0.35 


0.03 


-1.37 


0.65 


35 


8035 


0.44 


0.02 


0.17 


0.70 


6 


B006* 


1.71 


0.03 


-0.94 


0.85 


17 


B017* 


1.62 


0.03 


-0.92 


1.05 


2 


B002 


1.69 


0.06 


0.57 


1.75 


23 


E023 


0.05 


0.06 


0.98 


1.79 


4 


B004 


0.53 


0.10 


2.39 


3.52 




MEAN 






0.20 


-0.06 




S.D. 






0.94 


1.12 



WTD MNSQ 
MNSQ SD 



DISC POINT 
INDX BISER 



0.84 0.06 
0.87 0.07 
0.91 0.05 
0.90 0.08 
0.92 0.07 
0.95 0.05 
0.90 0.12 
0.89 0.12 
0.96 0.06 
0.93 0.11 
0.97 C.05 
0.95 0.10 
0.97 0.08 
0.96 0.14 
0.93 0.26 
0.97 0.13 
0.99 0.08 
0.96 0.19 
0.99 0.06 
0.98 0.19 
1.00 0.06 
1.02 0.15 
1.02 0.10 
1.02 0.08 
1.02 0.06 
1.05 0.13 
1.02 0.05 

1.04 0.06 

1.05 0.08 
1.04 0.06 

1.06 0.07 

1.07 0.06 
1.12 0.07 
1.12 0.07 
1.20 0.05 



1.54 

1.38 

1.24 

1.36 

1. 18 

1.16 

1.37 

1.33 

1.12 

1.22 

1.11 

1.22 

1.03 

1.07 

1.47 

1.16 

0.91 

1.08 

0.89 

1.28 

1.04 

0.83 

0.84 

1.00 

0.90 

0.70 

0.87 

0.93 

0.88 

0.92 

0.85 

0.84 

0.69 

0.59 

0.33 



0.55 

0.50 

0.49 

0.46 

0.46 

0.46 

0.43 

0.41 

0.42 

0.40 

0.46 

0.39 

0.39 

0.31 

0.32 

0.33 

0.36 

0.29 

0.39 

0.30 

0.39 

0.24 

0.29 

0.33 

0.35 

0.21 

0.39 

0.33 

0.29 

0.35 

0.37 

0.35 

0.31 

0.24 

0.20 



0.99 0.09 
0.08 0.05 



25 
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Table 10 

FIT ORDER (Parts A&B: n=60-6=54) 



SEQ ITEM 
NUM NAME 



ITEM ERR FIT t-TESTS WTD MNSQ DISC POINT 
DIFF IMPAC BETWN TOTAL MNSQ SD INDX BISER 



31 
40 
24 
32 
64 
52 
34 
12 
55 
25 
51 
15 
26 
43 
63 
42 
53 

6 
59 

2 
47 
66 
67 
27 
11 

7 
36 
33 
35 
22 
23 
54 
69 
18 
70 
16 

3 
62 
68 
48 
13 
21 
29 
61 



A031 

B*05 

A*24 

A032 

B*29 

B*17 

AO 3 4 

A*12 

B020 

A025 

B016 

A* 15 

A026 

BOOS 

B*2S 

B007 

B*18 

A*06 

B024 

A002 

B012 

B031 

B*32 

A027 

A011 

A*07 

B*01 

A033 

A035 

A*22 

A023 

B019 

B034 

A018 

B035 

A*16 

A*03 

B027 

B033 

B013 

A013 

A*21 

A*29 

B*26 



0.11 
-0.15 
0.02 
•0.15 
0.53 
1.62 
-0.33 
-0.52 
-0.06 
-0.42 
0.61 
1.52 
-0.52 
0.53 
-0.62 
1.62 
-1.06 
0.36 
0.70 
-1.47 
0.02 
0.36 
0. 11 
-1.32 
1.42 
2.10 
-2.59 
-1.18 
-2.27 
-2.02 
-2.59 
-1.81 
-0.33 
-2.59 
1.22 
-1.47 
-2.02 
-0.83 
0.87 
1.85 
1.04 
-1.47 
-0.52 
-0.94 



0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.01 

0.01 

0.01 

0.01 

0.02 



0.56 
0.34 
-0.15 
0.05 
-0.12 
0.54 
-0.18 
0.58 
-0.30 
-0.69 
-0.30 
-0.39 
-0.89 
-0.78 
0.36 
0.83 
-0.02 
-0.32 
0.09 
-U.16 
-0.92 
-2.95 
0.05 
-0.67 
-0.17 
0.91 
-0.70 
-0.96 
-1.27 
0.50 
0.21 
0.12 
0.-5 
0.68 
-0.84 
-0.06 
0.35 
0.81 
-0.60 
1.92 
0.61 
0.17 
1.47 
-0.02 



-2.05 
-1.58 
-1.33 
-1.29 
-1.27 
-1.24 
-1.06 
-1.00 
-1.00 
-0.88 
-0.79 
-0.71 
-0.66 
-0.57 
-0.47 
-0.45 
-0.44 
-0.33 
-0.32 
-0.31 
-0.27 
-0.26 
-0.25 
-0.19 
-0.16 
-0.13 
-0.12 
-0.09 
-0.07 
-0.03 
0.01 
0.01 
0.01 
0.02 
0.04 
0.04 
0.05 
0.06 
0.07 
0.13 
0.14 
0.14 
0.19 
0.26 



0.82 

0.84 

0.87 

0.87 

0.88 

0.80 

0.88 

0.37 

0.90 

0.89 

0.92 

0.89 

0.91 

0.94 

0.93 

0.92 

0.90 

0.97 

0.97 

0.90 

0.97 

0.97 

0.97 

0.94 

0.97 

0.96 

0.86 

0.97 

0.91 

0.95 

0.92 

0.97 

1.00 

0.93 

1.00 

0.99 

0.97 

1.00 

1.00 

1.01 

1.01 

1.01 

1.02 

1.04 



0.09 

0.11 

0.10 

0. 11 

0.09 

0.16 

0.12 

0. 13 

0.10 

0.12 

0. 10 

0.15 

0.13 

0.09 

0.14 

0.16 

0. 19 

0.09 

0.10 

0.26 

0.10 

0.09 

0.09 

0.23 

0.15 

0.22 

0.51 

0.21 

0.42 

0.36 

0.51 

0.32 

0.12 

0.51 

0.13 

0.26 

0.36 

0.16 

0.11 

0.19 

0.12 

0.26 

0.13 

0.18 



1.85 

1.73 

1.67 

1.59 

1.61 

1.84 

1.59 

1.77 

1.53 

1.61 

1.27 

1.43 

1.32 

1.28 

1.58 

1.30 

1.77 

1.12 

1.02 

1.18 

1.13 

1.12 

1.07 

0.91 

1.09 

0.88 

1.88 

1.33 

1.65 

1.72 

1.26 

1.20 

1.40 

2.21 

1.10 

1.01 

1.05 

L.&l 

1.02 

0.63 

0.94 

1.04 

0.67 

0.94 



0.56 

0.52 

0.48 

0.50 

0.48 

0.56 

0.49 

0.48 

0.46 

0.46 

0.44 

0.47 

0.40 

0.41 

0.42 

0.43 

0.43 

0.38 

0.38 

0.35 

0.37 

0.38 

0.37 

0.30 

0.32 

0.27 

0.38 

0.31 

0.32 

0.32 

0.26 

0.25 

0.35 

0.31 

0.33 

0.25 

0.22 

0.34 

0.32 

0.24 

0.33 

0.24 

0.26 

0.24 
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Table 10 (continued) 





I J. EM 


ITEM 


ERR 


PIT t 


-TESTS 


WTD 


MNSQ 


nun 


XT n tit? 

NAME 


DIrF 


IMPAC 


BETWN 


TOTAL 


MNSQ 


SD 


J / 


oUUz 


1.85 


0. 02 


0. 81 


0.27 


1.04 


0.19 


^ U 


A*20 


1. 04 


0. 02 


0.91 


0.36 


1.04 


0.12 


4 D 


B*ll 


0.11 


0. 02 


-0.84 


0.39 


1.03 


0.09 


3 o 


B003 


2.24 


0.04 


0.71 


0.39 


1.08 


0.24 


4 1 


B*06 


1.85 


0. 03 


-0.22 


0.41 


1.07 


0.19 


65 


B030 


1*42 


0. 03 


0.32 


0.45 


1.06 


0.15 


50 


B*15 


-0.83 


0. 04 


0.49 


0.52 


1.08 


0.16 


o 
8 


A*08 


0.28 


0. 02 


-0.26 


0.55 


1.05 


0.09 


2 8 


A028 


-1.06 


0. 05 


0.53 


0.56 


1.10 


0.19 


56 


B*21 


-1 . 06 


0. 05 


0.33 


0.60 


1.11 


0.19 


1 / 


A017 


0.87 


0. 03 


0.63 


0.60 


1.06 


0.11 


14 


A*14 


-1. 18 


0. 06 


1.04 


0.65 


1.13 


0.21 


Do 


B023 


-0.24 


0.04 


-0. 56 


0.67 


1.07 


0.11 


jy 


B004 


1 .32 


0. 04 


0.96 


0.69 


1.09 


0.14 


c 
D 


A005 


1 • 13 


0. 04 


-Or 12 


0.71 


1.08 


0.12 


1 Q 




-1 . 06 


0 . 07 


0. 02 


0.76 


1.14 


0.19 


i n 
ji) 


AU JU 


0 . 19 


0. 04 


1. 02 


0.81 


1.07 


0.09 


4 


A004 


-0.06 


0.05 


0.81 


0.93 


1.09 


0. 10 


45 


B010 


1.04 


0.06 


0.93 


1.03 


1. 12 


0.12 


44 


B*09 


0.19 


0.05 


-1.09 


1.07 


1.10 


0.09 


49 


B*14 


0.02 


0.05 


-0.60 


1.07 


1.10 


0.10 


57 


B*22 


0.78 


0.06 


1.43 


1.14 


1.12 


0.10 


60 


B025 


1.13 


0.08 


0.49 


1.25 


1.16 


0.12 


9 


AO 09 


1.13 


0.08 


1.23 


1.37 


1.17 


0.12 


10 


A*10 


1.52 


0.15 


1.98 


1.99 


1.33 


0.15 



DISC POINT 
INDX BISER 



I 



0.83 0.33 

0.77 0.28 

0.73 0.16 

0.57 0.16 

0.85 0.28 

0.69 0.18 

0.79 0.28 

0.67 0.16 

0.24 0.07 

0.60 0.27 

0.28 0.06 

0.69 0.23 

0.51 0.21 

0.61 0.22 

0.36 0.09 

0.93 0.24 

0.39 0.21 

0.48 0.22 

0.52 0.21 

0.43 0.20 

0.55 0.21 

0.39 0.14 

0.27 0.12 



Mean 0.13 0.02 1.00 0.17 

SD 0.81 0.76 0.10 0.10 
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Figure 1. COMPLETE SCORE EQUIVALENCE TABLE (Part A: n=791-3-22«766) 



RAW 




LOG 


STANDARD j j 


TEST CHARACTERISTIC CTTRVF 


SCORE 


COUNT 


ABILITY 


ERRORS 














34 


4 


3.99 


1.04 




33 


2 


3.24 


0.76 ' 




32 


23 


2.77 


0.64 j 




31 


24 


2.42 


0.57 




30 


33 


2. 13 


0.52 




29 


48 


1. 89 


0.49 




28 


44 


1.67 


0,46 




27 


49 


1.47 


0.44 




26 


67 


1.28 


0.43 


* 


25 


57 


1.11 


0.42 




24 


62 


0.94 


0.41 




23 


60 


0.79 


0.40 




22 


52 


0. 63 


0.39 




21 


42 


0.49 


0.39 


* 


20 


48 


0.34 


0.38 


* 


19 


35 


0.20 


0.38 




18 


29 


0. 06 


0.38 




17 


26 


-0. 08 


0.38 




16 


14 


-0.22 


0.38 


* 


15 


12 


-0.36 


0.38 


* 


14 


8 


-0.51 


0.39 




13 


7 


-0.65 


0.39 




12 


7 


-0.80 


0.40 




11 


3 


-0.96 


0.40 


* 


10 


2 


-1.12 


0.41 


* 


9 


5 


-1.29 


0.42 


* 


8 


0 


-1.47 


0.44 


* 


7 


1 


-1.67 


0.46 




6 


1 


-1.88 


0.48 




5 


1 




O II 


* 


4 


0 


-2.41 


0.56 


★ 


3 


0 


-2.75 


0.63 




2 


0 


-3.21 


0.75 




1 


0 


-3.94 


1.03 * 
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Figure 2. COMPLETE SCORE EQUIVALENCE TABLE (Part B: n«797-24=773) 



RAW 




LOG 


STANDARD 1 1 


I Hioi un^AAL.l.LKio IXC CURVE 


SCORE 


COUNT 


ABILITY 


ERRORS ' 




34 


2 


3.93 


1 03 I' 


* 


33 


1 


3. 19 


0 . 75 I' 


* 


32 


3 


2.73 


0. 63 ' ' 


* 


31 


3 


2 . 39 


0 56 ' ' 


* 


30 


6 


2. 10 


0. 52 1 


* 


29 


12 


1. 86 


0 48 ' ' 




28 


18 


1. 65 


0 46 ' ' 


* 


27 


23 


1.45 


0 44 I' 
ii 


* 


26 


21 


1.27 


0 42 ' 1 


* 


25 


38 


1. 10 


0 41 I' 
II 


* 


24 


28 


0. 94 


0 40 ' ' 


* 


23 


31 


0.78 


0 39 'I 

V . J ^ || 




22 


59 


0. 63 


O 39 'I 

V» JJ || 


* 


21 


45 


0 .49 


0 3ft I' 


* 


20 


57 


0. 35 


0 1ft ' ' 

U.JO || 




19 


59 


0.21 


0 1ft ' ' 

U.JO || 




18 


37 


0. 07 


0 3ft 'I 

V.JO || 


if 


17 


49 


-0. 07 


0 3ft ' ' 

V.JO | 




16 


63 


-0.20 


0 38 ' ' 

V . J W || 


* 


15 


44 


-0.34 


0. 38 ' ' 




1* 


36 


-0.48 


0. 38 ' ' 

V . J 0 || 




13 


33 


-0.63 


0. 39 ' 
i i 




12 


28 


-0.78 


0. 39 




11 


22 


-0.93 


0 40 ' 1 




10 


23 


-1. 09 


0.41 ' 

ii 




9 


9 


-1.26 


0.43 ' ' 

W . mj |j 




8 


10 


-1.45 


0*44 ' 




7 


5 


-1. 64 


0.46 ' 




6 


2 


-1.86 


0.49 


* 


5 


5 


-2.11 


0 . 52 




4 


1 


-2.39 


0.57 


*< 


3 


0 


-2.74 


0.64 




2 


0 


- .21 


0.76 




1 


0 


—j .95 


1.04 * 





-4-3-2-1 C 1 2 3 4 
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Figure 3. COMPLETE SCORE EQUIVALENCE TABLE (Parts A6B: n-6 0-6-54) 



9 

ERIC 



RAW 

SCORE 


COUNT 


LOG 
ABILITY 


STANDARD j j 
ERRORS 


TEST 


CHARACTER TSTTC PTTPVF 




68 


0 + 0 


4.78 


1.01 








66 


0 + 0 


3.63 


0.60 








64 


0 + 0 


3.07 


0.48 








62 


0 + 0 


2.67 


0.42 








60 


0 + 0 


2.35 


0.38 








58 


1 + 1 


2. 09 


0.35 








56 


3 + 2 


1.85 


0.34 








54 


0 + 0 


1.64 


0.32 








52 


1 + 1 


1.45 


0.31 








50 


1 + 0 


1.26 


0. 30 








48 


0 + 0 


1. 09 


0.29 








46 


4 + 3 


0.92 


0.29 








44 


2 + 0 


0.76 


0.28 








42 


5 + 3 


0.60 


0.28 








40 


0 + 1 


0.45 


0.28 








38 


1 + 1 


0.29 


0.28 




if 




36 


2 + 5 


0. 14 


0.28 




if 




34 


1 + 2 


-0.01 


0.28 




if 




32 


6 + 1 


-0.16 


0.28 




if 




30 


1 + 1 


-0.32 


0.28 




if 




28 


0 + 1 


-0.47 


0.28 




if 




26 


0 + 1 


-0.63 


0.29 




if 




24 


1 + 0 


-0.80 


0.29 




if 




22 


0 + 1 


-0.97 


0.30 




if 




20 


1 + 0 


-1.15 


0.30 




* 




18 


0 + 0 


-1.33 


0.31 




* 




16 


0 + 0 


-1.53 


0.32 




* 




14 


0 + 0 


-1.74 


0.34 




* 




12 


0 + 0 


-1.98 


0.35 




* 




1U 


0 + 0 


-2 .24 


0.38 








8 


0 + 0 


-2.55 


0.41 


* 






6 


0 + 0 


-2.91 


0.46 








4 


0 + 0 


-3.40 


0.54 








2 


0 + 0 


-4.17 


0.73 














-4 


-3 


-2-10123 


4 



35 



30 
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Figure 4 

MAP OF VARIABLE (Part A: n=791-3-22=766) 



RAW j j 

score] 1 


MEASURE 
MIDPOINT (S.E. ) 


j j ITEM j 
j j COUNTS J 


TYPICAL 


ITEMS 


( BY 


NAMF \ 


+4SD 


34 j j 


3.90(1.04) 


I i l 














| j 


3.70(1.04) 


1 1 1 
















3.50(1.04) 


1 1 1 












+ 3SD 


33 


3.30(0.76) 


i 1 1 
















3.10(0.76) 


1 1 1 
















2.90(0.76) 


1 1 1 














32 


2.70(0.64) 


1 1 1 












+2SD 


31 


2.50(0.57) 


1 1 1 


A + f\ "7 

A* 07 














2.30(0.57) 
















30 


2.10(0.52) 


1 1 1 














29 


1. 30(0.49) 


II 1 1 


A* 10 










+1SD 


?8 


1.70(0.46) 


1 


Aooy 












27 


1.50(0.44) 


1 


All c 

A*±D 












26 


1.30(0.43) 


1 


A AAR 

AOOD 












25 


1.10(0.42) 


? 


a n 1 1 


a * o n 
A*^0 








MEAN 


24 


0.90(0.41) 


1 


AUl / 












22 


0.70(0.39) 


1 


AU1J 










-1SD 


21 


0.50(0.39) 


3 


& AHA 


a n i a 
AO JU 


A031 






20 


0.30(0. 38) 


1 


A* ^4 












18 


0.10(0.38) 


5 


A ve OR 


AUZD 


A*29 


A032 


A034 




17 


-0.10(0.38) 


3 


A004 


A*12 


A033 








15 


-0.30(0.38) 


1 


A*16 










-2SD 


14 


-0.50(0.39) 


2 


A025 


A027 










13 


-0.70(0.39) 


3 


A002 


A*14 


A028 








11 


-0.90(0.40) 


1 


A035 










-3SD 


10 


-1.10(0.41) 


2 


A*19 


A*22 








9 


-1.30(0.42) 


2 


A*03 


A*21 










5 


-1.50(0.44) 
















7 


-1.70(0.46) 


1 1 ' 


A018 












6 


-1.90(0.48) 














-4SD 


5 


-2.10(0.52) 


1 2 1 


A001 


A023 












-2.30(0.52) 


I l 













37 



Figure 5 
MAP OF VARIABLE: Part A 
(n=225-3-8=214 college students) 



RAW | | 
SCORE j j 


MEASTIPF 


XX Jjfl 
I PHTTUTC 

j j CUUN I o 


i 

| TYPICAL ITEMS 


(BY 


NAME) 




34 


3 . 90 M 07 t 


1 1 


l 










+3SD 




1 70M OT\ 


1 1 
j j 
















7 RAM m \ 


















i inn ni \ 


1 1 
j j 
















J • 1U (U. / D J 


j j 












+2SD 




7 Q0 f 0 7 R \ 
















32 


2 . 70 f 0 671 


1 1 
















2.50(0.63) 


1 1 














*5 ^ II 

31 


2.30(0. 56) 


1 1 












xi cn 
+ lbU 




2.10(0. 51) 


1 1 
















1 . 90 (0.51) 


1 1 3 
I 1 


AO 7 


A09 


A15 








O Q 1 1 
1 


1.70(0.48) 


1 1 -l 


AO 5 












o o 


1. 50 (0.46) 














MP A XT 


1 


1. 30(0.42) 


1 

1 1 


A30 












OK 


1. 10(0.41) 
















0 4 11 

24 


0.90(0.40) 


j | 












-1SD 


*i *j li 


0.70(0.39) 


1 1 












21 


0 . 50 (0 . 38 ) 


1 1 7 


A01 


A10 


A12 A13 


A17 


A20 A26 




20 


0.30(0 37) 


1 1 i 
1 


AO 2 










18 


0.10(0.37) 


' 7 
II 


AO 6 


All 


A33 






-2SD 


17 


-0.10(0.37) 


5 


AO 4 


A08 


A24 A28 


A29 




15 




1 A 

1 


A14 


A16 


A31 A32 






14 


-0.50(0.37) 


1 


A25 












12 


-0.70(0.38) 


i 1 


A19 










-3SD 


11 


-0.90(0.39) 


4 


A21 


A27 


A34 A35 






10 


-1. 10(0.40) 


i 


A2 3 










8 


-1.30(0.43) 


i 


A18 












7 


-1.50(0.45) 


i 


AO 3 












6 


-1.70(0.47) 














-4SD 




-1.90(0.47) 


i j 


A22 












5 !! 


-2. 10(0.51) 


i i 













I I 
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Figure 6 

MAP OF VARIABLE (Part B: n=797-24=773 ) 



RAW j j MEASURE j { ITEM j 
SCORE j j MIDPOINT (S.E.) i 'COUNTS] TYPICAL ITEMS (BYNAME) 



+ 5SD 


34 1 1 


3 QO 


( 1 03 * M 












1 1 


3 7n 


f 1 03 ^ 1 ' 












! | 


3 SO 


f i 07 ^ 1 1 














3 3n 


f i 07 \ 1 1 

I J. . UJ J | 










T tw u 


ii 




[ U • / O ) 
















in 1 1 












32 




f O ^ 1 1 










+ 3SD 




7 SO 


f O £1 \ 1 
[ U . O J J j j 












31 


? 30 


ro sfi^ ■ ■ 


1 








30 


? 10 


ro s^ ^ 1 1 


1 


B003 








OQ 1 1 

ii 


1 QO 


(C\ AR\ 1 


1 


B*06 






+2SD 


28 


1 70 


ro ■ 1 












27 


1 SO 


fo 44 1 • I 

I * ' 1 1 


3 


B002 


B013 


B*17 




26 


1.30 

-A- • «J \y 


0 4SM II 


1 


B007 








25 


1 • 10 


0. 41) ' ' 

I / i i 










+ 1SD 


24 


0.90 


[0.40) 












22 


0.70 


[0. 39) 


2 


B025 


DA O n 






21 


0 . 50 


[0.38) 


3 


B010 


DUZ ** 


dUJD 




19 


0.30 


[0.38) M 


4 


B004 


D4AC 


B012 B*22 


MEAN 


18 


0.10 


r 0 38^ 1 1 


4 


B008 


nil i 

B*ll 


B*29 B033 




17 


-0.10 


[0. 38) 


3 


B*14 


RO 1 A 


DUz u 




15 


-0.30 


[0.38) 


1 


B023 






-1SD 


14 


-0.50 


;0.38) 


3 


B*09 


B031 


B*32 




ii 


— n 7 o < 


k U . J7 j J 


1 


B*18 








ii 


-0.90| 


0.40) 












10 


-1.101 


;o.4i) 


3 


B*15 


B*26 


B034 


-2SD 


9 


-1.30| 


0.43) 


2 


B*21 


B*28 






8 


-1.50| 


0.44) 


1 


B*01 








7 


-1.70! 


0.46) 


1 


B027 








6 


-1.90| 


0.49) 










-3SD 


5 


-2.10) 


[0.52) 












4 


-2.30) 


[0.57) 














-2.50) 


[0.57) 


1 


B019 








3 !! 


-2.70! 


0.64) 'j 


I 
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Figure 7 
MAP OF VARIABLE: Part B 
(n=232-2-4=226 coll.g. students) 



RAW j j MEASURE j j ITEM J 
SCORE j j MIDPOINT (S.E.) | ] COUNTS | TYPICAL ITEMS (BYNAME) 





34 


4.10(1.04) j | 
3.90(1.04) 










+ 3SD 


*> *> 


3.70(1.04) 
3.50(1.04) 
3.30(0. 76) 
3.10(0. 76) 










+2SD 


*> *> 
01 


2.90(0. 65) 
2.70(0. 65) 
2 • 50 (0. 58) 
2 • 30 (0. 58) 


1 


B0 3 








I I 


2 . 10 (0. 53) 


1 


B13 






xi on 




1 • 90 (0. 49) 












on 

II 


1.70(0.47) 


3 


B02 


B06 


B17 




97 II 


1 • DO ( 0 • 45) 












j 


1.30(0.43; 










MEAN 


OR 


1. 10 (0.42) 












24 


0.90(0.41) 


2 


B07 


B30 






22 


0.70(0.39) 


1 


B24 








21 


0.50(0.39) 


3 


B04 


B10 


B35 


"1SD 


20 


0.30(0.38) 


1 


B16 
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Figure 8 

MAP OF VARIABLE (Parts A&B: n=60-6=54) 
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Figure 9 

(Y) VERSUS DIFFICULTY (X) (CORK = 0.43) (Part A: n=791-3-22=766) 
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Figure 10 

TOTAL FIT t-TEST (Y) VERSUS DIFFICULTY (X) (CORR = 0.27) (Part B: n=797-24=773) 
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Figure 11 

TOTAL FIT t-TEST (Y) VERSUS DIFFICULTY (X) (CORR = 0.12) (Parts A&B: n=60-6= 
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Figure 12 

BETWEEN FIT t-TEST (Y) VS DIFFICULTY (X) (CORR = 0.31) (Part A: n=791-3-22-766) 
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Figure 13 

BETWEEN FIT t-TEST (Y) VS DIFFICULTY (X) (CORR = 0.19) (Part B: n=797-24=773 ) 
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Figure 14 

BETWEEN FIT t-TEST (Y) VS DIFFICULTY (X) (CORR = 0.23) (Parts A&B: n=60-6=54) 
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Figure 15 

TOTAL FIT t-TEST (Y) VERSUS DISCRIMINATION (X) (CORR - -0.93) 

(Part A: n=791-3-22=766) 
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Figure 16 

TOTAL FIT t-TEST (Y) VERSUS DISCRIMINATION (X) (CORR = -0.87) 

(Part B: n=797-24=773) 



6.00 +■ 



T 
0 
T 
A 

L 



T 
E 
S 
T 



2.00 



-2.00 



-6. 00 



■10.00 +— 
0.25 



B030 

V 
1 



B003 

V 

1 

1 



B012 

V 
1 



11 

.131. .1 

12 1 
3 11 
11 1 



11 



B*05 

V 
1 



1 

A 

B020 



+-. 

0.50 



0.75 1.00 1.25 

DISCRIMNTION 



+- 

1.50 



+ 

1.75 



43 



ERIC 



Figure 17 

TOTAL FIT t-TEST ( Y) VERSUS DISCRIMINATION (X) 

(Parts A&B: n=60-6=54) 



(CORR = -0.84) 
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Figure 18 

TOTAL FIT t-TEST (Y) VERSUS BETWEEN FIT t-TEST (X) 
(Part A: n=791-3-22=766) 
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Figure 19 

TOTAL FIT t-TEST (Y) VERSUS BETWEEN FIT t-TEST (X) 
(Part B: n=797-24=773 ) 
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Figure 20 

TOTAL FIT t-TEST (Y) VERSUS BETWEEN FIT t-TEST (X) 
(Parts a&B: n=60-6=54) 
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